Evaluation of plumbagin and its derivative as potential modulators of redox thiol metabolism of Leishmania parasite.
Trypanothione and trypanothione reductase (TryR)-based redox metabolism found in Leishmania and other trypanosomatids exemplify the unique features of this group of organisms. Its absence in mammalian hosts, together with the sensitivity of trypanosomes against oxidative stress, makes this enzyme a unique target for exploitation for potential antileishmanial chemotherapeutics. Plumbagin, a plant-derived naphthoquinone, is reported to possess antileishmanial properties by inhibiting TryR. We here report the kinetics of the inhibitory mechanism of plumbagin and its derivative, 2-methoxy 1, 4-naphthoquinone. Interestingly, apart from acting as inhibitor, these compounds also act as subversive substrates and subvert the physiological function of enzyme by converting it from an antioxidant to a prooxidant. Both naphthoquinones show a significant effect on redox homeostasis and results in increased reactive oxygen species, resulting in morphological changes and parasite death.